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xv'.>t'¥^g3gc*)Bt^T. fnj(!Hiig*ii//|6] (^l,^j|p]) (; 10 
liuBBIgff $ ft: ISA n 1 1 f|fj|Liai;T#;.'S:ft:ft A n 2 i: </5^ 

•^■^m f^tzif^-m fmMfi^mntt^-ff'Mimzti^ 20 

i3 tt ^ #ffe >t-'^'<i?^^ izMm-t^mnt. 
THfiiiB>t--;4^T^/c(i>t'F^^ F-mmHizWi--rz. -mt 

hlz%i&-i-hm^'^tmsmWz-z:>!^idrzilMco 3 ;>:Tcffi 
ti li^ 4o 1 1 S #tt ^ ffl V ^ T . iifi sBi-gti ^ft ^ |S] 

1 /Jin]) !C*iiJoliStiT^|53g{b:aA n I i. mUBat-lf; 

iW;^rS] iS jgt-^ ^ 2 .5ini i: 43 o Wtff^sjEfbiil A n 2 
i:^*."6o;®fii. " 30 

wm&tlrm-&it&A n I i: milBaJ/f#-:£{li»A n 2 iWM 

•r^^ 3 -//r6];<5^ e^AclIHJ/f iitllBfttcO 3 ;>:,ytE 

F- S Ac tiVC'^*^ (13 * ^ fil;j(c-r o Tt'^W^'l 1 : /O^ 
*^^ffi;*nwt:X'/7t^)g«t (fiP^< 4.^/gW3::*:7C|ft:g*. 
<i?Sti*3i+5 fcfx-/7t^'^7EI5:) ^ff£;a(7) 3;t TciEiiei^lg 
?^tc*5!to tfx-/7t^)t««:fc^j^-raig*Si. 40 
(n]HBfi:tco 3 i):7ciS3?i^1S?S -r^iTjJ^tift^l^'lirrfr^-s. 
TBua3;Vd^F:*^SAc(i)t'3-^m?fflm«('ft-'j^-ro -ttiS 
:^i;HiJgBiMfS(iT5jcJ6AcfI-,tco 3 i^viiJ^S^ic^Jito tf 
x>/7t^f^/i£S^€:fflUT, HiisBJ^1g«i;/;[6] (|g 1 :^[&]) \z 
*3{-toj(irr45^{l:aA n I Hfj!Ba^1§Wi:^(^l[Ciii5:t- 
-511 2 ::^r"TIC*Dtt-5BJ/T-^^'ft;SA n 2<!r ^©tB-T -Sia 

HiIflBBW^I^fbfiA n I tm%imf!^'^itm,A n 2 i 
$r*s6 o C i H J; 0 . HuaBII 1 2 iti^ 

■rs^ 3 ?.^Ac«JBWi;3»^sfjtBft.-e« 3 -Xitm. 50 



1^ ^ {:: *D I ^ T ^ ti ^'tisjc «6 ^ ii ^S i , 

i!iiflBffi.B(/5 3 i>:^Dl32ftS^I::*3i/^T^ri^n^t<J6Ac1« 

arr« l;;^ ' b ifjaB^-^^? S Ac« Tt*^^ Fffl ^ W (c t ^ 

-tmnt. ^"H-t ^'it-'mi-^rz\t'if"pm^mmiti<n^ 
>t*f^* 7- i Ac mm ^^m^-t -& ftmm \z 

THu3B)t'-,^a Acii vt^^ j'ffl*Wi:f^-'?--ro -WiiC 
A/tri^tS-r S .t.^^i i)U,;Bjie(CT5}<yjAcfl:;t>« 3 -.kjim 

mmzii<.i^'n^-H:'-p-,^m.^m^-^x. mmmmn 

(|g 1,-^1"]) fci5:+«w#f.^,^ft:MAn,i, mdmm 

^y3\i^iziasz-r^m 2 i^ifijtc^Dt-t'Siajif*:^ ftSA 02 

HiIgBBffi- tiStfbMA n i <hH^I3BB^/T>^';S:^tilA n 2i:*»ii 
;}< J6 S C ch ( I J; . titjIB 1 :^ [fi] & 2 [t-] i : iS i2 

-r^^ 3 /jrfi];5^ '=..^^Ac^ta^/f^A>fi^fifI-hBffift^z) 3 

32 Ji$g i : ^ 3 1 ^ T ,1< i!) o ii e i . 

jjusBfi:tvO 3 .fcTcii?! i^mS^tcisViT-ctl-c'njKJ^Ac^ 

-rmmt, ^{^■r^'/t--m-i^-^rzit-m-m'f-mmH(Dm 
ihmmo] '>Aj:<ifc, 

Tt^-^* 7 /f ! * +«;ii$-r -5 '^mm ic^^^^o^^ooifx 
v/Tt^/tiKc (up-t. tr/g«3;^^it:2ffiii?^(i*3tt^(f 
^^/^^-.tm ^\iMco3:kyim.'^mm?^\zi5i,-f^ tfx 

HuiBf£:too 3 :k7i.iM.^Jc}^m^<n--z>^m'^^j3\i']lzm'D 

Tmmyt'r-m f-mm^itzH^-r^~m!^:-tiiiimiiMWz 
T^tbfzir-.M'T) 3 'A:'mmmzii<,-f^ t°x>/7t^=)gi^^ 

fflv^T, H;iHB;«gW;'jrS] (lli;^[6]) (-t3tt^aw« 
1 1 ^ a ^ »T 4 ' f b « A n 2 i: ^ g ffi -r 5 iii g i , 

HfigBatfT-f^^gfkS/x n I i HiiiaajiT^'-^m* A n ^com 

^5)cie)^ci:[:j;0, BfisBmi;^f^i]^^t;^2::^[^ni:ia52 
■r-g)^ 3 :fj\t']fy^'bi^fzmmtfr(7jm^]mdiiM<n 3 ;)^:^ft 

3<: j^ts ?^ 1 1 *D u T ^ ^ i^'n^ae. i - 
HfisBf£,-a>/3 3 ■-:k7im^mmmzii^yx^ti.'en>mrzm 
mifr<7)m^ ^ muit^m^mmmz'z>\^-z. ^mm^m 
'btu^mm-}i\in (Ii3:^f6]) ^^i^fz-t'MnL. 

ActiBS-gc) -r^J;e)(c, MIBTt^^^^-ffl^W^iJPX-r 
[iSAl<JS6] '>Aj:<ifc. 
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10 



Wgdit Mt'T;5"'ii-'?/jA ch -5 [n]7'/>'.7ttt A'lfi] i -a ( $ 
<ov^-rn^MZni^(Dfjiii, 

yyityhay-r-yi., ^tzity -yit'S'J 0i.xSb^:i 

tSfflS-Sc) -r^^J^ ^Xi^y-yitm*,^'/:) {1 1 1} m so 
i:ai3S-r-5:*r6]{:— a (SfctJK— i!c) -t^zt^nwi 
tt^m^am 7 ^tcii 8 tRWio-jmii, 
[immio] y y itmwjiz^o #5f;ics n-s >t-¥« ? 

T&o, ^m:i5{tiit^yyi\:^f^m(D<i 1 i>W7^i(p](c 

{111} \stm^-r^^[^iz (^fzim-m r 

1 1 1 >tt)«:;^(p]i-ii[ (S/itlBS-sSc) T-&75\ I*!.! 
tStilsS7-yftft^,a(Z) {1 1 1} mtmSit^J3ln]h- 

« sfe I. us s -5 7t -f: * ^ a ^ f 5- ^5 T « fig $ n -5 ;>t ^ 

yy itmt,Mco {111} ®iii:3^-ro;;^fp]i-i^ 

50 



( 0 0 (3 1 ] 

S aSfiSiS. ^.iSfti, X-r.yA"-4?^^ 

ri, 7t">'-?frp«^gHrr»,ii ^jmikummvxm-^^-jimzYM 

[ 0 0 0 2 ] 

tr^^i (m^^) o-jyyitti'ii-Ois, yyit7.hay-r- 
'7A. yyit/'^'J'yi.lt. -imcrj)f^:fS^7:;^lz\:t'<~Th& 

[(I 0 0 3] ilflZ. yyit+S.'i i- 'yMt.K^-f.fl:UW,X$i 

■vfb^^j^yifi, ^,x^^>x\ mrmi-yx, mmm.v- 

[0 0 0 4] ir;5T, SiarTtti. 7t (Ti 
rxc/:) f .©S 3 jii^-r ^ t i* « )t?Slff ( V 
tz. i«S*ff<Z>5J'}«igaB:^tetLT. *^fS7t7j|R]«7ttc 
aff45n2«M (ni-n2) <t LTgit":! i t;a&^„ 

[0 0 0 5] ^mz'}\.rimm^ti^^^mx<Dm 

An2iSL-. dW^fbttcoM (Ani-An9) ^fcoT, 
(leiSL Tl^^lf a-fCfS, :i0^ia}>TO - i:*-3ii:D?.S< 

[0 0 0 6] fip-^. miiyyitmm m^^i) x\t. 

« » ( c <t 0 JS iff ^ a ■: U . f ;^ 1^ Si X S T 52 3l 
-r^.^tc;^cr)Acs6tr. mM\z^^-^n-^yyim^mz 

?/f<;)MIJ'jN^<Tt). Snm/cmSSc&O. tf) lOOmml^iiW 
[0 0 0 7] 

[^0;3/!>^'»f^LJ;^ tf^al^] ^>7)rztb, yy{m^ 



'0 
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J; -5 i L T , fc.c :/j I/) B # J: 0 "7 y -fbi^^it^i f/' 5, 
T - - ; I itif III] $ liSSffi : 3 ii < T s i ^ ^fi i5r }S ^ . .h . 

[0 0 0 8] :.^5gH>|(S< /j^/j^Sr!!]MS.'^J;;^AT/j;;$nAc 10 
[0 0 0 9] 

[.ii;^i^«j*t-'ro7t46i«T^m] ^z-^Jtzs^, A^mnt-n- 

li^li. fiff,yf:£.sl:oo 3 X/cid ■Zf^M^<n --^^mm^^ U 

\inr_i^nTmE:H:■^f■M■f-^rza:H:■'f-MJ■mM■>t^r^ 

^ ■'miniimm@imzX:mrz\^.&(D 3;^,rc;^;t*i^(: 

^aJt^ ti X'/)¥;'^>^-,£gC $;jH'v^T. mi.Ei^^itt /; I"] (® I 

iliit -Je-r 2 y^lpIiCi^It-S tarr l'-Sft:«A n •. i Sr©: 
fB -ToiifS^. nfISJffl«-^3gfb:!*A n , t Hliliilaifrr^r-'g: 
I'bS A n .J i: (/;#: -&*«6 * C i: H =fc 0 , tWUW. 1 I&J& 

t- o y^-f : ^ f- ^ (i:>t^ 4t f )f3 « wro i® na^fT ip: (HT;- r£ 

[0 0 1 0] ^tz. *^i«(i5lAli r>/j:<it, vt''f^ 
^ f * /i (STt-T^^ Pffl H^WfiicT ^ :>t"MrM ( : 75';^> ^ 
fa^«^-)^¥tt:>t'^Jg©C (tJP^> 4.r'E<^3^^7cfi^:PK^;2S(: 
4ott^#tt;>t'isjegc) ^(:tJiV3 3;*:/citie^^^fc^5tt 

gjfMt?;^oD -'jcD;3ss$ft) //iMiiiify---. Tfj.ia)ic'f;;r^ r-* 

iifllB.i§m! !'T;t<a6/i(I:.S(/) 3 Xrtmm ^ c is (t -5 #fi >t 

HW-?;5:ft«A n , i , %]nL)^mm fj\^\Z^.^t^W, 2 
;^l^( liJit fgi/T^^^t ftA n 2 i: *JR56 ^ Ji^i^ i: , stj 
riBB^ff -^^^^k « A n , i t;ilLlfi!rr*^fbft A n , t (D^.^ 

ttfS. 50 



[0 0 1 1] Sfc. r'>^j:<i:*,, 

iz^ii^ trx '/.Tt-^/e^c) -it fi.tco 3 Xrtmiimm^iz 

*3;-to t: X'/^'?;5eS5:i::2J^T-5,llPi?i, lifI.Efrr.t'/) 3 
'Xjiifi'Zm^ % J-) -OoD m^f -^r [fjj i o T liu iid >t-r-^ 

izx>mrz\lS.'n 3 :^;'c,i'gtf joit S t°x ■/;A: '#-i'?<c 
^fllt^T. fifj,-£i^«^*4:/;i'ri 1 [ZH',^ ^m\U¥ 
i-gftttA n , ch , Htlftiia^^.ftli /,[Bl('i6:5:f 2 /yi^lC 
i5t+ofe!rr-I^S:^l:fi.-'^n..i: ^®m-r^;§feii. iiUStiW 
W4'-lfft:lA n ^t mUT6\m^mtm.A n 2i:^/'^; 

■^c.i^Ki ^f;- i' ij '•^^x^n^'n^mtzmm^m' tifjaB '/^ 

TtcS^^^^'^jM] (3!3/;i"]) ^£^v^tz-t]^mh. ^t-ro 
[0 0 12] SAc, .■^:^giif3lt?glLq!- \-pU<hh, 'ifi^ 

lS:a«75#tf'f¥:i'^ (13IJ*.. *#'.i:co3;5>:>£ifi:i£i'i^:^f *f: 
i3rtS.#.tt)t-F^:'£^:) £ft;0:oD 3 Xjt\^.-m.m.^.\ziVA 

l(af;f-P5:fba:A n , milL!Jii©;tti;^;-|^'i(:ift:$:-r-5S5 2 
^^lS](:4ott oSffr^^'^^t: (a.A n i iz ^iS^. i , m 
.iBSrT:?^ -ff fk 1 A n , <t HtilE!Birr4?:5:{t:ft A n 2 i M $: 
;J<J6o^i:!:J;0, iiuaB5l 1 ;:^r&]S.I/3l 2 ^ii&](:it5;-r 
oll3 ^»|/i]*^b.'ffc?IBtiT0Oft^fiiiiEf£.t«3;^a;ifti^ 

m.mzi^iK\x^n^n>t^Tz'^m\H(nwt^^mi^'HL'^M 
^ s /i ; i )t ^ ^- iH ^ \to^n.m\'i\m. 'h %\\ -.t n tk 

[0013] .'^^iifjttmHir r'>/j; <•:+,, 

m M ^ *»ftSc-r <!> ;>t -r'+t ^f^i c: 75^*^ laiji t' x >/ 

"^'^S5: (BP*,. ^?Fy£^3;>:7CiS32;^^^iC*i;t-5;t:X'/ 

'miL^^hm%^mnr,X^^tz\iS.(D3:kK.}^m?^ 
(ifctt-&ifx>/'/e'^-,g:ec^fl3(,^T. tifjffl^«'tt:;^r6] 
1 ;^|o]) (:*3tt-5HW=-^^'ft:a:An,t. flillB^^f;**;^ 
[^ill^aScT^m 2 :^|^(:i5ttSBfJT*:gfbfiA n .i:* 



(5) 
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&L^"ig2 tfiajiiit ';^-r-g)ii 3 /7(p]75^ b<?^/i?ifi!rr(^)»'& 

j6Ac<«Hf^>z)HA^ b itfjiiii f-ffl (i^ I .T, taa 
rr^'S'jvh/i^ij^^^i&i (^,3^1"]) ^Kn^yfzrmH 

( i /i(±ffl§ -S;) f o .=t o i- . liUti-d f-ifl $:)JU 

r.-ra.iMSi:. '^nr^'it'tM f'rmmhH: m^m lo 
5) J ^}i#t-r^. 

[00 14] Sfc, .'^IgH^JfJ^.'xlI r'>/j:<j;t,. 

^- f-ffl ^« -sr ti/)io-r ^ it'^f^ wf-i- ( : 75 > ^ iiif ai # tt.vt'? 

-'iiJ^ (fiU*., #rifi»3;*:7ciiti:Mtf.^ti^ott«.»tt:)t''F: 
l-'S^-r 3:)^ /"Lifl;5;*:t?:^w ■ 

iii] i;^ it^Ht/f 4^-^11: II ii> Hijifd*: 20 

r-;£ft:aA n 2i«^-;^*«:)^ w i ic o , iitiirB^ 1 7j 
^ fifi sdlT::t 3 lit ^ ! r *3 1 ^ T ;K -5 igfS i - 

[0 0 15] -*:^Bi5(Smt(: rf(.-£>t'f^^F-S/i 

[0 0 16] s/i. '^^m'^tmKi.z ^nrn'^mm^'h 40 

4^*S>a« (1111 iffititj^-r^^ffiit: (S;^c!iB§ 
f «);ii^t#iJ^t-r€)tt^KJS7 *Ac(i8lB«(75:^ 

:;6-f6]*5 7>yfb!^^fl|oO< 1 1 \ >mi5\i']\z-^ (SfcfS 
fflS-ife) T^Tiv m-^\±y y \t^%^MiO:> ll l l } ffii: 

5RJ110) J ^Jf{itt-?>„ 50 



[0 0 17] *^n;5«?n+- -tc riBj -BU/ff-^st 

v^mu^m^w^'ny yitmhmm^Wi^^i:>-^xm 

AMjfJrlB-7 •yft:ftfe',=,^,0O< 1 1 1 >$lll</) ^/Trili: -gc i^tz 

\m -m -ro«>. jS-vMinuiiB-^-vftm^ifi^ ii i 

1 I iftihit lif-r-S -Si (^/iliBt'^-^fc) -r5)t1^ 

[0 0 18] S/c, .^I'dnqft^+i I- -.(: i -7 .y jtft^t'irW W 

r? ^ 3 i±T S 1 1 o >t -t^^i^d fit i« Vd-r: J-,) «) ^; ;i >' lifi .£ 
y -/itmmJ^Kl 1 l>Wn»/;rf']i: -f(( (^/--(ilUfi - 

[0 0 19] ,$Ac. +-:£(: rii5,£v vfi;!^*g 

iSs'./j? V ft; 'I > ''JU, -7 -7 {b X h n -j^ ■^^ A . ^ /i !i 

i, .->r.-ti7:)w:,iBl£<7:>-/t'7^:^ f-^Acijyd"?^^ (.iS;KriSi.r) j 

[0 0 2 0] 

mmmiz\tmkm^'t[:t4.<.^it-r-c;h^f)K m 
[0 0 2 1 ] -e-LT, -^fmn^n. {c:-fii,zj^~>mmm 

-^^Z-h-n, ^'D^-U'kWil-^^z.hfi'^yi^tz.. R^W 

r t:. \x-)t^t-m j'ffl -^w^- ^ftxr o •}f^-hm i : * Ig 

:^IIcZ) ex •./■^'r4'i!^*fctJ#tt:)t''?:.g;gC (^/gW 3 -'K.K. 

iTl ^ 1 : i3 it o tf X • / Tff^^g®: ^ li-Ptt 
S^C) L T>-R667t{t;iC(0 3 'X'K.m.^m.umzii. 

a-s tfX'/-/t'r4i*(c^fcf±#tt7t'^^/gic<h. fiu.iBffi.S<7) 
3 ;i::/t;ii1 iC/S ^ ?^ — oO ^tflft.^ I'S] H « ^ T hij aB V£'f^ 

p s Ac f t '-t * F- ffl ^ * r I - f t r W) 16 ^ s -t I i )?f 

^ottoSflf/T-r^f^fbitA n , 9iilB;5'i11lft:'yifii(:.iti:-r 
2 /i|o|;-i3;+SHrr4'-3?'fb:l4A n 2i:^S-ai L 

a: ij-ro® 3 :^ir]*> b ^fcitAaiif g^misBft ftw 3 x 

[0 0 2 2] ^(Dtzsb. (■iS^fJJS 1 ~ 4 ) tCJ:n 

ii> :ft-^m j-^tz\t'K:'^m mM^uzi6^i^mm'ifi'nm 

'\\n\in^m^X'^^. ^LT, (M*]ll -4) 
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1-3261 89 



* -f ^ Tt^f--* f ffl ^ « A> b ft ^ ;i i: ;:)?T $ ^ „ 
[0 0 2 3] Sfc. (M*J15. 6) 

fti/j><!i/ioSg«^i^i];:;'>t«i;>;f'i]i-5& (^tzmv-^) 

-Tod; ^ fl< 111132 Vd-^f-m-Fffl^W^iirr.^'^b - iT7t1'= 
^ii-?:KiSLTl,v5. 10 

T n . Tfr- w mmMiV. ^ n- -5 .i: t Jt^ #r n ^ r ^=4 t o 

[0 0 2 5] S/t. :'t;fei!i3C/j>*>-5 7 •y fcmii'ai. 
|,V) L T Itm A. a , ■:' it fi )V>'y A . fb X h CJ 

(8#;t<«i8, 13) o 'A:^T^s???Sfc«7t'¥^.^^f;f3j^W0W 20 

'■'it'^^^kW) {111} i7n<hLt32-r?.;'ji>nf: 
[0 0 2 6] yyi\:fn^^\z^<omhmix-^-H.'-?'Wi^X' 

[0 0 2 7] ^fc. R-®{ff^^C0s^i^[iSA^^Hrr-^=(/) 

^t/^tiFif]iS-7>y{bir^*?i^c7) { L 1 1 1 ffi^itif-rs ;^!^ 
mj , 40 

[0 0 2 8] ^fc. yyimmmm^^u^. mw 

— (7) u£ I ^ t:J S/^j: ^ :>t-¥= *^ ^ ffl^ &t^i±T :^ n ^ 
Tt-^ggi;) >^^^cO:V^:ft;^1^7:?^^-HuaB-7 •yi\:mU\^^< i 

iuaBy yfkftlSHt/:) {111} ffii:ii:2-r^^ii^']^~'ifc 



[0 0 2 9] uh. ^^mmziov^x. :^\^f)^-m. (^xi 

[0 0 3 0] 

Bjj Xj=l (i,j-l,2.3) (1) 

[0 0 3 1 ] (1) x^[z:^\^'h%m\\tmmzmw^ 

ezo-opiicai coefficients : Qij^i) h^f\^ti^^y"J)V 
ijkl -ijiiLTjt: (2) (3) ^^"or^tm-^ 

[0 0 3 2] ABij = Qijkl^kl ^2) 
ABi= q| j a j (3) 

^fz.. \^6i:}'T>\r}V(jmt)D\z. ^^y^jjv 
T^Jdl-o 1 1) "Ifg-e^ u (S: (4) mX) > :i r i j ki 

t^#tt7t'K'>t'&(elasto-optical coefficients) iillft^ 

[0 0 3 3] ABjj = Pijki (4) 
.h::oT\ NBS TECUM CAL NOTE 993 (1978) M^i, ^ -J it 

n ^ A (SrF2) tf X '/t^^^^t^'^^VK 'Dt^^J^'i^mz 

<7)WltrchoTV^ocOT\ Wx-tixiti[100]l4, X2ti[010] 
X3tl[00l] Wl^LT^^ctt^o ^ (3) tCW 

[0 0 3 4] iiJ^. rp>i/ty^-i"i mm\n\'^^'^rc\tit^) 
( # ^ n ^ rc.: ;^ p :^ [ 1 0 0] t c ^} 7t -tt^L^ t- ^ 

a I - p , o 2= CT 3= a a 5= o g-O T <fe 0 . 
ABj-Qij p, AB2=q2i P. ^B3=q3i p, 

[0 0 3 5] m-m^^<(rj\z^v^^'^mt. ^<d 

tm^^'^. 3Z:>(D^)iLW^XiK^^n. qii,qi2,q44=^^*^ 

o\zU^. 

[0 0 3 6] 

[iSci] 
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qi2 


Ql2 


0 


0 


0 




Qii 


<il2 


0 


0 


0 
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